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ABSTRACT
Background: Gastric neoplasms are uncommon in dogs, especially those affecting smooth muscle layers. Leiomyoma is 
a smooth muscle benign neoplasm, which requires surgical resection. Pylorectomy and gastroduodenostomy (Billroth I 
procedure) is the most indicated technique in cases not affecting the biliary and pancreatic tracts. Thus, the purpose of this 
study was to report a successful case of Billroth I procedure in a bitch presenting antrum pyloric obstructive leiomyoma.
Case: A 12-year-old, non-spayed, Cocker Spaniel bitch was admitted presenting depression, hyporexia, postprandial vomiting 
and sparse episodes of hematemesis, for 30 days. Clinical suspicion on obstructive gastric outflow disease was established. 
Bloodwork (complete blood count, BUN, albumin, ALP and ALT), abdominal ultrasound and thoracic radiographs were 
assessed. The patient undergone upper gastrointestinal endoscopy. On endoscopic evaluation, small hemorrhagic mucosa 
ulcers were visualized on the gastric body, antrum and pylorus. Moreover, a sessile, ulcerated, round-shape and infiltrated 
antral-pyloric mass was seen. The mass was 1.5-2.0 cm in diameter and apparently involved the smooth muscle layer, 
causing severe pyloric obstruction. However, endoscopic evaluation of the duodenum was possible. Several biopsy samples 
were taken from the neoplasm and sent for histopathologic assessment. The result was not conclusive due to low quality 
samples. The patient had progressive worsening of obstruction episodes and required surgery. A wide-margin pylorectomy 
and gastroduodenostomy (Billroth I procedure) was carried out. The retrieved specimen was sent to histopathological and 
immunohistochemistry (IHC) assessment. Positive staining for actin and desmin confirmed smooth muscle origin of the 
mass and histopathological assessment confirmed leiomyoma. The patient underwent regular periodic postoperative as-
sessments, revealing progressive clinical improvement and normal weight gain. Control upper gastrointestinal endoscopy 
was performed. Gastric ulcers were completely healed and gastroduodenal anastomosis was functional. The anastomotic 
scar tissue was sampled and revealed chronic and normal healing process. Complete healing was confirmed and the patient 
was discharged.
Discussion: Gastric neoplasms are not common in dogs. However, severe obstruction of gastric outflow is a potential risk 
for complications in those cases. Upper gastrointestinal endoscopic assessment is important not only for diagnosis, but 
also for surgery decision making. In the current study, gastroscopy provided accurate preoperative evaluation of severity of 
pyloric obstruction and diagnosis of secondary gastric ulcers. Direct visualization of lesions and multiple biopsy sampling 
were performed. The presence of neoplasms over 2-cm in diameter indicates need for complete laparoscopic or conventional 
surgical resection. In this case report, open resection was carried out due to prohibitive cost of laparoscopic approach, mass 
dimensions and probable involvement of deeper tissue layers. In conclusion, pylorectomy and gastroduodenostomy (Billroth 
I procedure) was curative and provided good prognosis following resection of an antrum pyloric obstructive leiomyoma. 
Endoscopy was critical for both diagnosis and decision-making towards surgery for gastric outflow obstruction due to an 
antrum pyloric neoplasm. Histopathological and immunohistochemistry assessment confirmed neoplasm type and assured 
oncological safety of resection with wide margins. 
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INTRODUCTION
Gastric neoplasms are relatively uncommon in 
companion animals. Adenocarcinoma is the most fre-
quent gastric tumor (42-72% of all gastric neoplasms) 
in dogs [3,16]. Smooth muscle tumors present lower 
occurrence. Leiomyoma can affect any segment of 
the gastrointestinal tract. However, gastroesophagic 
junction is the most common affected area. Obstructive 
syndrome is the main complication in those cases [3].
Differential diagnosis of gastric neoplasms 
include congenital or acquired antrum pyloric hyper-
plasia, fungal granulomatous disease, eosinophilic 
granulomas and pyloric foreign bodies [16]. Gastric 
tumors are usually asymptomatic until severe obstruc-
tive disease develops [21].
Surgical treatment of gastric neoplasms is chal-
lenging and prognosis depends on malignancy, age, 
gastric area, involvement of biliary and/or pancreatic 
tracts, as well as proper surgical technique [6,19]. 
Several techniques were reported for treating gastric 
cancer. Billroth I procedure (pylorectomy/gastro-
duodenostomy) is the surgery of choice if biliary and 
pancreatic tracts are not severely compromised [6,20].
Even though great progress was achieved to-
wards diagnosis and treatment of gastric neoplasms, 
prognosis data are still conflicting. Thus, the purpose 
of this study was to report a successful case of Billroth 
I procedure for treating pyloric leiomyoma in a bitch 
presenting chronic gastric outflow obstruction.
CASE
A 12-year old, non-spayed, Cocker Spaniel 
bitch, weighing 9 kg, was admitted presenting depres-
sion, hyporexia, intermittent vomiting following food 
intake and mild hematemesis for 30 days. On physical 
examination, superficial mucosa were pale and abdomi-
nal palpation revealed mild pain on the epigastric area. 
A suspicion on gastric emptying due to hypertrophic 
pyloric disease or neoplasm was established.
Basic bloodwork (CBC, BUN, albumin, ALP, 
ALT), abdominal echography and thoracic radiography 
were assessed. Mild leukocytosis with regenerative left 
shift and macrocytic normochromic anemia, as well as 
moderate raise on BUN and mild decrease on serum al-
bumin were the main hematological findings. Thoracic ra-
diographs were normal. Abdominal echography revealed 
gastric dilatation with gas, fluid and food. A heterogenic, 
non-pedunculated and spherical mass of approximately 
1.5-2.0 cm diameter was found at the pylorus.
The patient undergone gastroduodenoscopy to 
confirm pyloric neoplasm. Mild amount of small ulcers 
were viewed along the antrum pyloric mucosa. The 
mass, a sessile, ulcerated, infiltrative, round-shaped 
tumor, was present at the pyloric area (Figure 1A & 
B). The tumor presented approximately 1.5-2.0 cm in 
diameter and caused severe obstruction of the pyloric 
sphincter. Although it was difficult to pass the endo-
scope through the pylorus, duodenoscopy was possible. 
Duodenal mucosa was mildly edematous. Proximal 
and distal duodenal papillae were preserved. Biopsy 
samples were taken from the mass, antrum pyloric and 
duodenum using a 2.3 mm cup-type forceps. Multiple 
samples (10) were taken from the same point of the 
mass in order to obtain deeper tissue. The mass appar-
ently affected the smooth muscle layer, as the mucosa 
slipped over it during biopsy sampling.
Specimen were stored in 10% buffered forma-
lin solution and sent for histopathological assessment 
using optic microscopy. Standard hematoxylin and eo-
sin (H&E)1 staining was performed. Gastric and duode-
nal mucosa biopsies revealed mild lymphoplasmacytic 
gastroduodenitis, based on the criteria established by 
the WSAVA [5]. Biopsies taken from the mass were 
inconclusive due to poor quality samples.
The patient undergone surgical resection of the 
pylorus, with 3 cm margins, followed by gastroduo-
denostomy (Billroth I procedure). The gastroduodenal 
anastomosis was carried out using 2-0 USP polygle-
caprone 25 (Caprofyl™)2 thread, in a simple continu-
ous pattern. The abdomen was closed routinely.  The 
patient remained hospitalized receiving RLS (Solução 
de Ringer com Lactato)3 fluid therapy (50 mL.kg-1, for 
24 h), omeprazol (Oprazon™4, 1 mg.kg-1, SID, IV), 
enrofloxacin (Chemitril™ 2,5%5, 5 mg.kg-1, BID, IV, 
for 5 days), metronidazol (Endonidazol™6, 15 mg.kg-1, 
BID, IV, for 24 h), ondasentron chloride7 (0,22 mg.kg-1, 
TID, IV, for 3 days), dipyrone-scopolamine association 
(Buscopan composto™8, 25 mg.kg-1, TID, IV, for 3 
days), sucralfate (Sucrafilm™9, 20 mg.kg-1, TID, VO, 
for 3 days) and tramadol chloride10 (3 mg.kg-1, TID, 
IV, for 3 days). Small amount of liquid commercial 
dog food and water was offered 16 h after surgery. 
Consistency and amount of food was progressively 
increased. Normal commercial dry food diet started by 
the fourth day postoperatively (PO). Hospital discharge 
occurred at the sixth day PO.
Resected specimen was stored in 10% buffered 
formalin solution. On gross examination, the resected 
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piece presented 4.5x4.0x2.5 cm margins (length, 
height and depth). After tissue section, a 1.7 cm en-
capsulated, white-pale brown colored and soft-firm 
mass was found partially obstructing the pylorus. The 
mass did not infiltrate the gastric mucosa. Microscopic 
evaluation following H&E staining revealed prolifera-
tion of mature smooth muscle cells. Those cells were 
well delimited and arranged in solid pattern (Figure 
2B). There were rare mitosis and moderate cell shape 
variations. Additionally, immunohistochemical assay 
(IHC) was performed using the polymer method with 
horseradish peroxidase (HiDef Detection™ HRP 
Polymer System)11, with positive control. The follow-
ing monoclonal antibodies and dilutions were used: 
actin (HHF35 Thermo Scientific™12, 1:300), desmin 
(D33 Cell Marque™11, 1:100), CD34 (QBEnd/10 Cell 
Marque™11, 1:100), DOG-1 (SP31 Cell Marque™11, 
1:100), CD117 (YR145 Cell Marque™11, 1:100). Phos-
phate buffered solution (PBS) was used for dilutions. 
There was positive immune reaction for actin (Figure 
2C) and desmin (Figure 2D), confirming smooth mus-
cle origin. Thus, the diagnosis of leiomyoma was set.
The patient was followed up in 15-day intervals 
for assessment of possible local tumor recurrence or 
evidence of late PO complications for four months. 
Additional bloodwork and abdominal echography 
were performed. Macrocytic normochromic anemia 
lasted for 30 days PO, which resolved without clinical 
management. The patient remained clinically healthy 
and presented normal progressive weight gain.
At the fourth month PO, the patient undergone 
new gastrointestinal endoscopy for routine control. The 
gastric ulcers healed completely. The anastomosis was 
completely patent and gastroduodenal mucosa were 
normal on the gross endoscopic assessment (Figure 
1C). Biopsy mucosa sampling of the anastomotic site 
(Figure 1D) revealed normal chronic fibrosis. On the 
last contact, at the seventh month PO, the owner in-
formed that the patient was stable, with normal food 
intake and no episodes of vomiting.
Figure 1. Pyloric leiomyoma in a Cocker Spainel bitch. A- Gastroscopic image showing a sessile, round-shaped, infiltrated and 
ulcerated mass at the antrum pyloric area. Several small bleeding ulcers are seen on the antrum pyloric mucosa. B- Close-up 
image of the mass, highlighting the presence of an ulcer. C- PO gastroscopic view of the gastroduodenal anastomosis, assuring 
complete patency. D- Endoscopic biopsy sampling of the anastomotic scar tissue to rule out local recurrence.
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Figure 2. A- Gross aspect of the mass, presenting approximately 1.7 cm in diameter. The mass was encapsulated, presenting 
white-pale brown colour, soft/firm consistency and did not infiltrate the gastric mucosa. B- Histopathological image showing 
mature smooth muscle cells (star) slightly below the gastric muscular layer, which is limited and arranged in solid pattern [H&E, 
50x]. C & D- Immunohistochemistry image of the mass, presenting immunostaining for actin (C) and desmin (D), confirming 
smooth muscle origin of the mass [IHC, polymer method with horseradish peroxidase (HRP),  40x].
DISCUSSION
Although uncommon in dogs, gastric neo-
plasms present high risk of severe chronic obstruction 
[16,18]. Adenocarcinoma is the most common gastric 
cancer in the canine specie, while lymphoma is the 
most frequent in cats. Other gastric neoplasms include 
leiomyoma, leiomyosarcoma, mast cells tumor, plas-
macytoma, fibrosarcoma and gastrointestinal stromal 
tumor [6,19].
Endoscopic examination is crucial on surgery 
decision making [1]. In this case report, endoscopy 
was important for both establishing surgical strategy 
and diagnosing gastric ulcer and lymphoplasmacytic 
inflammation. Moreover, biopsy sampling and endo-
scopic gross examination leaded to optimal approach. 
Multiple biopsy sampling is mandatory to diagnose 
gastric neoplasms [7]. However, it was not possible to 
confirm leiomyoma in this case. Despite several sam-
ples were taken from the same site, poor tissue quality 
resulted in inadequate histologic examination. Thus, 
complete surgical resection was necessary for both 
treating and investigating the primary cause [4,11,14].
Early diagnosis of gastric tumor is optimal for 
accurate surgical intervention, and thus, for reaching 
better prognosis. In case of gastric polyps or small 
mucosa neoplasms, endoscopic resection may be ac-
complished [17]. However, endoscopic approach is 
not recommended for total resection of gastric smooth 
muscle layer, due to risk of complete perforation. For 
masses greater than two centimeters complete resec-
tion by conventional or laparoscopic approach should 
be considered [11,13,22]. In this patient, it was not 
possible to assure the depth of the mass. However, 
free movement of the gastric mucosa during biopsy 
sampling was an evidence of smooth muscle involve-
ment. There was no specific endoscopic instruments 
for resection were available. Moreover, laparoscopic 
approach would be both time consuming and cost 
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prohibitive in this case. Thus, we opted to perform the 
conventional Billroth I procedure.
In this patient, there was no involvement of bili-
ary or pancreatic tracts. Thus, Billroth I procedure was 
suitable for pylorectomy and gastroduodenal anastomo-
sis [16]. Wide-margin resection is essential. If integrity 
of biliary or pancreatic tract cannot be warranted, it 
requires gastrojejunostomy (Billroth II procedure) as-
sociated to biliary diversion techniques (colecystoduo-
denostomy or colecystojejunostomy). The need for those 
procedures impairs dramatically prognosis [15,20]. In 
this case, it was possible to resect affected area with 
free margins greater than two centimeters, according 
to principles of surgical oncology [4].
Proper anastomosis technique is an important 
issue on gastroduodenostomy. Monofilament absorbable 
sutures ranging from 2-0 to 4-0 USP are suitable. Chro-
mic catgut should not be used as proteolysis is increased 
in the gastric environment [4]. Likewise, polydioxanone 
is unstable under acid environment and rapidly loses 
strength [15]. Thus, monofilament polyglecaprone 25 
suture was used in this case. Polyglecaprone 25 is known 
as a gastric pH-resistant thread, maintaining its proper-
ties and tension bearing for longer period [15].
Prognosis following Billroth I procedure in 
dogs is strongly affected by malignancy and postop-
erative weight loss, hypoalbuminemia and/or anemia. 
In those cases, survival time lower than 30 days is 
expected [6]. Despite progressive weight loss and anae-
mia were reported preoperatively, the benign nature of 
the gastric neoplasm leaded to good prognosis follow-
ing surgery in this case. Gastric surgery-related com-
plications include vomiting, anorexia, haemorrhage, 
anastomosis site ulcerations, septic peritonitis due to 
dehiscence and leakage, stenosis and gastric outflow 
obstruction, damage to the pancreatic and biliary tract, 
and metastasis due to malignancy [6,19]. If pancreatic 
duct is damaged, exogenous supplementation with 
enzymes should be provided postoperatively [14,15].
Surgery is potentially curative in benign gastric 
neoplasms, except for lymphoma [9,15]. Pyloric tumors 
require wide margins of resection. Mesenteric and gas-
tric lymph node should be assessed to rule out metastasis 
[10,16]. In the patient reported, there was no evidence of 
lymph nodes reaction, which were not sampled.
Microscopic low cellularity proliferation, 
tissue and cell type indicated benign smooth muscle 
neoplasm [1]. IHC was positive for actin and desmin, 
which are widely distributed in muscular layers. More-
over, tissue did not stain for CD 34 and C-Kit, which 
would suggest gastrointestinal stromal tumor [2,8].
Complete resection with safe margins was 
confirmed histologically [15]. Incomplete resection 
could cause recurrence at the anastomosis site [16]. 
Additionally, we assured definitive resolution follow-
ing repeated complementary exams and new gastro-
duodenoscopy. There was no stenosis or evidence of 
local recurrence and the patient was discharged.
In conclusion, pylorectomy/gastroduodenos-
tomy was curative. Patients bearing pyloric obstructive 
leiomyoma present good prognosis following complete 
resection. Upper digestive endoscopy is essential 
for diagnosis and decision making on treatment of 
gastric outflow obstruction due to pyloric neoplasm. 
Histopathological and IHC diagnosis is crucial for 
establishing tumor type and assuring safe oncologic 
margins of resection and good prognosis.
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